A basic assumption that underlies methods of establishing the cosmological distance scale is that the chemical composition of stars and nebulosities in distant galaxies is essentially the same as in our own stellar system, exhibiting the same preponderance of light elements and possible spreads of metal-tohydrogen ratios from one stellar population type to another. Three direct methods of assessing possible chemical composition differences are immediately apparent: (i) quantitative spectral analyses of the brightest stars; (ii) studies of composite spectral features and energy distributions of integrated light of a stellar system; and (iii) analysis of the spectra of emission nebulosities.
A basic assumption that underlies methods of establishing the cosmological distance scale is that the chemical composition of stars and nebulosities in distant galaxies is essentially the same as in our own stellar system, exhibiting the same preponderance of light elements and possible spreads of metal-tohydrogen ratios from one stellar population type to another. Three direct methods of assessing possible chemical composition differences are immediately apparent: (i) quantitative spectral analyses of the brightest stars; (ii) studies of composite spectral features and energy distributions of integrated light of a stellar system; and (iii) analysis of the spectra of emission nebulosities.
Inspired by Przybylskis ((1-3) pioneering efforts, several workers (4) (5) (6) have measured concentrations of abundant elements in a number of Magellanic Cloud supergiants. Since atmospheres of these stars teeter on the brink of instability, the usual assumptions of hydrostatic equilibrium, stratification in plane parallel layers, and local thermodynamic equilibrium are open to question. Spectra of integrated starlight can give only crude estimates of metal/II ratios. Spectra of emission nebulosities can be studied even in distant galaxies, and certainly abundance ratios can be reliably established, as shown, e.g., by Peimbert and Spinrad (7, 8) .
Although physical processes occurring in thermally excited gaseous nebulae appear to be well understood, and required atomic parameters have been calculated to seemingly adet Guest investigators at Cerro Tololo Interamerican Observatory, operated by the Association of Universities for Research in Astronomy under contract with the National Science Foundation. quate accuracy, application of the relevant theory to observations suffers difficulties and frustrations.
The equations express the spectral line emission per cm3 as a function of ionic concentration, Nf, electron density, AT.
and gas kinetic electron temperature, TE. We actually observe the emission from a radiating column of gas of many parsecs depth and cross-section within which both T. and N, can fluctuate considerably. Peimbert (9) has calculated the influence of a mean square fractional temperature fluctuation ((T -To)/To)2 upon the emmissivity of a spectral line in a medium of average temperature To.
Some elements such as nitrogen may be observed only in the neutral or singly ionized stages. In a typical ionized hydrogen (HII) region, most of the nitrogen exists as unobservable N++. Seaton (10) [1] where a, and a2 depend on collision strength and transition probabilities.
x = 10-4NT/ Vt, t = 10-4T,, b = 0.540XIj [2] where x1j is the excitation potential of the (1D2) (29, 30) , density, (31), and spectrum (32) (33) (34) (35) (36) of the great 30 Doradus nebula, both at optical and radio frequencies (26) (27) (28) 37) . For the intensively observed bright arc, our I(Ha)/(Hj3) ratio appears larger than that reported by Mathis (34) , although our data agree well with some previous photoelectric (35) and photographic spectrophotometry (36) . By assuming the same color dependence for interstellar extinction in the Large Cloud as in our own galaxy, we find an attenuation of 1 Uncertainties in t (and to some extent in x), as well as difficulties in allowing for unobserved ionization stages, all introduce inaccuracies. We used the same correction factor for n(S+) + n(S++) as for n(N+) to get the sulfur concentration (11) . Uncertainties are large, not only for S, but particularly for Ar.
The derived logarithmic elemental abundances from model I and model II, denoted by parentheses, are: He -1.09 (-1. The low helium abundance in 30 Doradus is of particular interest. Faulkner and Aller (35) published a value, n(He+)/ N(H+) = 0.082 ± 0.008, that has been confirmed by Peimbert and Torres-Peimbert (33) on the basis of their recent excellent observations. Apparently, this low ratio cannot be explained by incomplete ionization of helium (33) . The abundance seems definitely lower than in galactic nebulae such as Orion (11) ort-Carinae (35) .
We have observed the spectra of several regions of Henize 44, viz H44B = NGC 1935, H44C = NGC 1936, and 44D both photographically and photoelectrically. Table 3 gives a synopsis of line intensity measurements and ionic concentrations for the high excitation region in H44C which showed X4686 HeII, and X4740 [ArIV ]. Dickel (22) * Column (1) gives the wavelength in Angstroms; (2) the ion whose abundance is computed from the line, for recombination helium lines this refers to next higher ionization stage; (3) 4363/5007 intensity ratio as corrected for interstellar extinction, and x from 6717/6731 ratio when possible. A weighted mean abundance was found by assigning weights of 2 or 3 to better observed objects such as Henize 158, 159, 160, 44 , and especially 30 Doradus, and weights of l or even 1/2 for the less well-observed objects such as Henize 8 tional inaccuracies. Our "straight mean" O/H ratio of 2.9 X 10-4 may err on the low side. Likewise, our N/H ratio may be too low if we systematically underestimate the n(N++) concentration. Since the ionization potential of Ne+, 41 eV, exceeds that of O+, 35 eV, the assumption one can estimate the concentration, n(Ne+) from a n(Ne++) value obtained from [NeIII], X3868, and the n(O++)/n(O+) ratio may fail except for the highest excitation objects such as H44C, which gives a Ne/H abundance ratio, 6.2 X 10-s, close to our adopted value. The S/H abundance ratio is obtained from 30 Doradus, H44, and H160 where lines of both [SII] and [SIII] are easily measurable. Following the method of Peimbert and Costero (11), we get n(S)/n(H) = 1.7 X 10-s. The Table 4 compares the adopted abundances for the two Magellanic Clouds with the results by Peimbert and Costero (11) (He, N, 0, Ne) and one of us (41) (S, Ar) for the Orion nebula, which can be taken as representative of the interstellar medium of our own galaxy. Several trends are suggested. Excluding argon, for which the Magellanic Cloud data involved large extrapolations, N, 0, Ne, and S are less abundant than in the Orion nebula. The depletion factor is small for the Large Cloud, probably less than a factor of two and therefore not striking for 0, Ne, and S. Nitrogen would appear to be deficient by a factor closer to five, but again one must emphasize the uncertainty arising from the extrapolation for this element.
In the Small Magellanic Cloud, the depletion of nitrogen, oxygen and sulfur with respect to the Orion nebula is more nearly an order of magnitude, while neon would appear to be depleted by about half an order of magnitude.
As long as the fluxes of ultraviolet radiation impinging upon the nebular gases are comparable in energy distribution, the equilibrium electron temperature will depend on the efficacy of the energy dissipation by the excitation of forbidden lines (46) . Thus, it is at least qualitatively understandable that the nebular plasma in the Small Cloud should be hotter than in the Large Cloud (44) .
The Large Megellanic Cloud would appear to represent a system roughly comparable in chemical composition with our own, although several investigators have suggested that the stars may show a slightly smaller metal/hydrogen ratio than our own galaxy, a conclusion consistent with our findings. Likewise, Przybylski's (1) conclusion that the Small Cloud may be deficient in elements heavier than helium by about an order of magnitude appears to be in harmony with results obtained from the analysis of emission nebulosities.
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